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DETAILED ACTION 

Response to Amendment 

1 . Applicant's request for reconsideration of the finality of the rejection of the last 
Office action is persuasive and, therefore, the finality of that action is withdrawn. 
Prosecution is hereby reopened and an action on the merits follow. 

Claim Objections 

2. There is insufficient antecedent basis for "The PCB" in dependent claims 14-16, 
line 1 in each claims. Independent claim 12 may be modified suitably to include PCB. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1,3,4, 9,12, 14 and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Brown et al., US Patent No. 5,426,266. 

Regarding claim 1, Brown et al., discloses a printed circuit board (PCB) 
comprising: 

a first layer of electrically non-conductive material (element 16, figure 1 ), and 
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an electrically conductive material disposed in contact with said first layer 
(element 14), 

said electrically conductive material forming a patterned bond pad (element 18), 
defining a channel therein (cut out in the element 18, figure 2 and 3), said first layer of 
electrically non-conductive material exposed in said channel through said pattern in said 
electrically conductive material (cut out region 18, exposing underlying substrate 16, 
figure 1-3, column 2, line 49-62). 

Regarding claim 3, Brown et al M further discloses the bond pad dimensioned to 
define a plurality of said channels extending laterally through said bond pad, (see figure 
3A and 3C). 

Regarding claim 4, Brown et al., further discloses a plurality of pads disposed 
about said bond pads (column 2, line 3-7). 

Regarding claim 9, Brown et al., further discloses said channels defined as 
multiple lines, (see figure 3A, 3B and 3C). 

Regarding claim 12, Brown et al., discloses an integrated circuit (element 10, 
figure 1) having a lower surface including an exposed solder pad (element 12), 
a first layer of electrically non conductive material (element 16); and 
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an electrically conductive material disposed in contact with said first layer and 
opposed to said solder pad (element 14), 

said electrically conductive material forms a bond pad (element 18) having a 
channel therein (cut out in the element 18, figure 2 and 3), said first layer of electrically 
non-conductive material exposed in said channel through said pattern in the electrically 
conductive material (cut out region 18, exposing underlying substrate 16, figure 1-3, 
column 2, line 49-62). 

Regarding claim14, Brown et al., further discloses the bond pad dimensioned to 
define a plurality of said channels extending laterally through said bond pad, (see figure 
3A and 3C). 

Regarding claim 16, Brown et al., further discloses the said channels defined as 
multiple lines, (see figure 3A and 3C). 

4. Claims 1 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Greenwood et al., US Patent No. 5,598,967. 

Regarding claim 1, Greenwood et al., discloses a printed circuit board (PCB) 
comprising: 

a first layer of electrically non-conductive material (body of mother board 50, 
figure 4, though element 50 is not labeled in figure 4), and 
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an electrically conductive material disposed in contact with said first layer 
(conductor with solder pad 52 having a pair of arms 54-56), 

said electrically conductive material forming a patterned bond pad (conductor 
with solder pad 52 having a pair of arms 54-56), defining a channel therein (venting 
channel 58), said first layer of electrically non-conductive material exposed in said 
channel through said pattern in said electrically conductive material (substrate exposed 
in venting channel 58, see figure 4, column 2, line 53-61). 

Regarding claim 12, Greenwood et al., discloses an integrated circuit (module 
30, figure 3 and 4) having a lower surface including an exposed solder pad (solder pad 
32), 

a first layer of electrically non conductive material (body of mother board 50, 
figure 4, though element 50 is not labeled in figure 4); and 

an electrically conductive material disposed in contact with said first layer and 
opposed to said solder pad (conductor with solder pad 52 having a pair of arms 54-56), 

said electrically conductive material forms a bond pad (conductor with solder pad 
52 having a pair of arms 54-56) having a channel therein (venting channel 58), said first 
layer of electrically non-conductive material exposed in said channel through said 
pattern in the electrically conductive material (venting channel 58, see figure 4, column 
2, line 53-61). 
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5. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Zaleckas, US 
Patent No. 4,034,149. 

Regarding claim 1, Zaleckas discloses a printed circuit board (PCB) comprising: 
a first layer of electrically non-conductive material (substrate 12, figure 5), and 
an electrically conductive material disposed in contact with said first layer 

(metallized region 23), 

said electrically conductive material forming a patterned bond pad (bond site 19), 

defining a channel therein said first layer of electrically non-conductive material exposed 

in said channel through said pattern in said electrically conductive material (non 

metallized region 24, figure 4 and 5, column 3, line 45-56). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 5-7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brown et al., as applied to claims 1, 3, 4, 9, 12, 14 and 16 above, and further in 
view of Brunner et al., US Patent No. 6,405,920, Ziemkowski, US Patent No. 6,294,742, 
and Downey et al., US Patent No. 6,362,435. 

Regarding claims 5 and 15, the applicant is further disclosing said channels 
defined in radial pattern. 
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Brown et al M discloses all the features of the claimed invention, but fails to 
disclose the channel defined in a radial pattern. However, Brown et al., further discloses 
that other patterns may be used, which do not depart from the spirit of the invention, 
(column 3, line 36-38. 

Brunner et al., discloses circuit board having enhanced mounting pads with 
various configurations including a radial pattern, wherein radial pattern are terminating 
at distance from a focal point, see figure 5E. 

Downey et al., discloses conductor pad with channels having various 
configuration, including radial channels with different lengths, to reduce gas voids in the 
solder, see figure 4. 

Ziemkowski discloses conductor pad channels having radial channels to enhance 
the surface area of the pad, see figure 2A and 2B. 

One of ordinary skill in the art at the time of applicant's invention would be 
motivated to implement the device with the known shape and size of radial channels on 
the pad to have the better and reliable connections. 

Further, it has been held that a change is size and shape are generally 
recognized as being within the level of ordinary skill in the art, In re Rose, 220 F.2d 459, 
105 USPQ 237 (CCPA 1955), and In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 
1966). 

Therefore, it would have been obvious to a person of ordinary skill in the art the 
time of applicant's invention to provide the pad of Brown et al., with channels defined in 
radial pattern, as claimed in claims 5 and 15, as taught by Brunner et al., and Downey 
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et al., in order to have better reliable connection of component with the board, as Brown 
et al., teaches that any shape can be used. 

Regarding claim 6, the modified structure of Brown et al., further discloses said 
radial lines terminate at a point distant from a focal point, (see Brunner et al., figure 5E 
and Ziemkowski, figure 2A-2B). 

Regarding claim 7, the modified structure of Brown et al., further discloses said 
radial lines have different lengths, (see Downey et al., figure 4 and Ziemkowski, figure 
2A-2B). 

8. Claims 1 ,3-7, 9,12 and 14-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ziemkowski, US Patent No. 6,294,742, in view of Zaleckas, US 
Patent No. 4,034,149, Kochanowski et al., US Patent No. 6,566,61 1 and Brunner et al., 
US Patent No. 6,405,920. 

Regarding claim 1, Ziemkowski discloses a printed circuit board (PCB) 
comprising: 

a first layer of electrically non-conductive material (surface layer of printed wiring 
board 100, see figure 1A-1B, column 2, line 42-50), and 
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an electrically conductive material disposed in contact with said first layer (pads 
101, 102 and traces 111 disposed on the surface, see figure 1A-1B, column 2, line 42- 
50), 

said electrically conductive material forming a patterned bond pad defining a 
channel therein, (solder pad 102 with trenches 105, figure 2A-2B, column 2, line 64 to 
column 3, line 1-10). 

Ziemkowski fails to explicitly disclose said first layer of electrically non-conductive 
material exposed in said channel through said pattern in said electrically conductive 
material. However, Ziemkowski discloses the channels / trenches extend into the major 
surface an amount substantially within a range of approximately one hundred percent of 
the thickness dimension of the solder pad to enhance the surface area of the solder pad 
(column 4, line 1-8). 

Zaleckas discloses bond sites with multiple lateral slots 24 extending through 
entire bond side exposing the substrate; see figure 4 and 5, column 3, line 45-56. 

Kochanowski et al., discloses pads, which contain indentations, notches, 
grooves, fingers, digits, cutouts, cutaways, crenellations, zigzags, column 5, line 45-67. 
The disclosed embodiment, figure 7, 9 and 10, discloses lateral notches. 

Brunner et al., discloses pads with, radial as well as lateral, fingerlike extensions, 
figure 5A-5E, column 2, line 49-67, wherein the substrate is exposed between the 
fingerlike regions. 
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A person of ordinary skill in the art, at the time of applicant's invention, would 
have been motivated to modify the pad of Ziemkowski to have the channels extend to 
the full thickness dimension of the pad to enhance the surface area of solder pad. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of applicant's invention to provide the solder pad of Ziemkowski with the channel 
exposing the substrate, as taught by Kochanowski et al., and Brunner et al., in order to 
enhance the surface area of solder pad, as Ziemkowski teaches that extending the 
channel to hundred percent of the thickness will enhance the surface area of the solder 
pad. 

Regarding claim 3, the modified structure of Ziemkowski further discloses the 
bond pad dimensioned to define a plurality of said channels extending laterally through 
said bond pad, as applied to claim 1 above, Zaleckas, figure 5, Kochanowski et al., 
figure 7,9 and 10, and Brunner et al., figure 5A-5E. 

Regarding claim 4, the modified structure of Ziemkowski further discloses a 
plurality of pads disposed about said bond pad, bond pads 101 , (see figure 1A-1B). 

Regarding claim 5, the modified structure of Ziemkowski further discloses the 
channels defined in radial pattern, (see figure 2A-2B). 
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Regarding claim 6, the modified structure of Ziemkowski further discloses said 
radial lines terminate at a point distant from a focal point, (see figure 2A-2B). 

Regarding claim 7, the modified structure of Ziemkowski further discloses said 
radial lines have different lengths, (see figure 2A-2B). 

Regarding claim 9, the modified structure of Ziemkowski further discloses the 
said channels defined as multiple lines, (see figure 2A-2B). 

Regarding claim 12, Ziemkowski discloses an integrated circuit having a lower 
surface including an exposed solder pad (surface mount component, power MOSFET 
109, though labeled as 104 in the figure, soldered to the bond pads, see figure 1 A, 
column 2, line 42, and as the lower surface of component is connected to the top 
surface of the bond pad, the component will inherently have exposed connection pads 
at the lower surface); 

a first layer of electrically non conductive material (surface of printed wiring board 
100), see figure 1, column 2, line 42-50); and 

an electrically conductive material disposed in contact with said first layer and 
opposed to said solder pad (pads 101 , 102 and traces 1 1 1 disposed on the surface, see 
figure 1, column 2, line 42-50), 
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said electrically conductive material forming a bond pad having a channel pattern 
therein, (solder pad 102 with trenches 105, figure 2A-2B, column 2, line 64 to column 3, 
line 1-10). 

Ziemkowski fails to explicitly disclose said first layer of electrically non-conductive 
material exposed in said channel through said pattern in said electrically conductive 
material. However, Ziemkowski discloses the channels / trenches extend into the major 
surface an amount substantially within a range of approximately one hundred percent of 
the thickness dimension of the solder pad to enhance the surface area of the solder pad 
(column 4, line 1-8). 

Zaleckas discloses bond sites with multiple slots lateral 24 extending through 
entire bond side exposing the substrate; see figure 4 and 5, column 3, line 45-56. 

Kochanowski et al., discloses pads, which contain indentations, notches, 
grooves, fingers, digits, cutouts, cutaways, crenellations, zigzags, column 5, line 45-67. 
The disclosed embodiments, figure 7, 9 and 10, exposing the substrate, disclose lateral 
notches. 

Brunner et al., discloses pads with, radial as well as lateral, fingerlike extensions, 
figure 5, column 2, line 49-67, wherein the substrate is exposed between the fingerlike 
regions. 

A person of ordinary skill in the art, at the time of applicant's invention, would 
have been motivated to modify the pad of Ziemkowski to have the channels extend to 
the full thickness dimension of the pad to enhance the surface area of solder pad. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of applicant's invention to provide the solder pad of Ziemkowski with the channel 
exposing the substrate, as taught by Kochanowski et al. v Zaleckas and Brunner et al., in 
order to enhance the surface area of solder pad, as Ziemkowski teaches that extending 
the channel to hundred percent of the thickness will enhance the surface area of the 
solder pad. 

Regarding claim 14, the modified structure of Ziemkowski further discloses the 
bond pad dimensioned to define a plurality of said channels extending laterally through 
said bond pad, as applied to claim 12 above, Zaleckas, figure 5, Kochanowski et al., 
figure 7,9 and 10, and Brunner et al., figure 5A-5E. 

Regarding claim 15, the modified structure of Ziemkowski further discloses the 
channels defined in radial pattern, (see figure 2A-2B), as applied to claim 5 above. 

Regarding claim 16, the modified structure of Ziemkowski further discloses the 
said channels defined as multiple lines, (see figure 2A-2B), as applied to claim 9 above. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1,3-7, 9 and 12,13-16 have been 
considered but are moot in view of the new ground(s) of rejection. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ishwar (I. B.) Patel whose telephone number is (571) 
272 1933. The examiner can normally be reached on M-F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamand Cuneo can be reached on (571) 272 1957. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



I B Patel 
Examiner 
GAU: 2827 
April 8, 2004 
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